Bioconjugation of silk fibroin nanoparticles with enzyme and Peptide and their characterization.
Bombyx mori silk fibroin is a type of protein-based polymer with unique characteristics that is widely used in the research and development of medical biomaterials. The degummed filament of silk fibroin can be dissolved in a highly concentrated salt solution. After desalination, the regenerated liquid silk fibroin (LSF) solution could be made into various forms of silk biomaterials, such as powder, fiber, film, porous matrix, 3D scaffold, and hydrogel, depending on its application. In this study, we mixed the liquid silk solution with enzymes, including oxidase and hydrolase, and rapidly injected the mixture into an excess of acetone. The enzyme retained most of its enzymatic activity and was also captured in silk fibroin nanoparticles (SFNs), which instantly formed via a configuration transition of the regenerated silk protein from a random coil and α-helix to a β-sheet. The resulting enzyme-captured SFNs displayed a fine crystal structure with a high activity recovery and good thermal stability. Moreover, the affinities of these modified enzymes to their substrate did not evidently suffer from the capture. When only the liquid silk solution was rapidly injected into acetone, the resulting globular SFNs with the same crystallinity were also a good carrier that was covalently conjugated to enzymes and insulin. Thus, silk protein nanoparticles are of potential value as an enzyme or peptide delivery system for the research and development of medical biomaterials. In this report, the bioconjugation of SFNs with glucose oxidase, superoxidase, β-glucosidase, L-asparaginase, neutral protease, and insulin and their characterization are described in detail.